INTRODUCTION
for all 10 samples were provided by the U.S. Geological Survey, Denver, Colo. Analytical procedures used by the U.S. Geological
Survey are described in Swanson and Huffman (1976) . Table 5 contains the data listed in table 3 converted to a whole-lignite basis plus, for completeness, the whole-lignite analyses listed in table 4.
Twenty-two additional elements not listed in tables 3, 4, and 5 were looked for but not found in amounts greater than their lower limits of detection (table 6 ). Unweighted statistical summaries of analytical data in tables 2, 3, and 5 are listed in tables 7, 8, and 9. For comparison, data summaries for 32 other Fort Union region lignite samples (table 7) and 80 other Fort Union region lignite samples (tables 8 and 9) are included.
To be consistent with the precision of the semiquantitative emission spectrographic technique, arithmetic and geometric means of elements determined by this method are reported as the midpoint of the enclosing sixstep brackets (see headnote of table 3, or Swanson and Huffman, 1976, p. 6 for an explanation of six-step brackets.)
EXPLANATION OF STATISTICAL TERMS USED IN SUMMARY TABLES
In this report the geometric mean (GM) is used as the estimate of the most probable concentration (mode); the geometric mean is calculated by taking the logarithm of each analytical value, summing the logarithms, dividing the sum by the total number of values, and obtaining the antilogarithm of the result. The measure of scatter about the mode used here is the geometric deviation (GD), which is the antilog of the standard deviation of the logarithms of the analytical values. These statistics are used because the quantities of trace elements in natural materials commonly exhibit positively skewed frequency distributions; such distributions are normalized by analyzing 5 and summarizing trace-element data on a logarithmic basis.
If the frequency distributions are lognormal, the geometric mean is the best estimate of the mode, and the estimated range of the central two-thirds of the observed distribution has a lower limit equal to GM/GD and an upper limit equal to GM'GD. The estimated range of the central 95 percent of the observed distribution has a lower limit equal to GM/GD^ and an upper limit equal to GM'GD2 (Connor and others, 1976) .
Although the geometric mean is, in general, an adequate estimate of the most common analytical value, it is, nevertheless, a biased estimate of the arithmetic mean. The estimates of the arithmetic means listed in the summary tables are Sichel's ± statistic <Miesch, 1967).
A common problem in statistical summaries of trace-element data arises when the element content of one or more of the samples is below the limit of analytical detection. This results in a "censored" distribution. Procedures developed by Cohen (1959) were used to compute unbiased estimates of the geometric mean, geometric deviation, and arithmetic mean when the data are censored.
DISCUSSION
The apparent ranks of all 10 coal samples from the Sentinel Butte Member of the Fort Union Formation, North Beulah EMRIA study site, Mercer County, North Dakota, were calculated using the data in 
